ABSTRACT
Useable desktop VR applications can be developed with an equipment investment of around $US3000 plus a highend off-the-shelf desktop computer (a "game box" is ideal) and some software. The equipment and software required for production include a good quality digital camera, a camera tripod with a special pan head, and VR software that ranges from $US400 to about $US1200.
To play back and study desktop VR programs, learners need only an ordinary current-model personal computer and a QuickTime, Flash, or JAVA player available as free downloads from the Internet.
proposed that three factors contribute to the capabilities and impacts of VR. They are: (a) immersion, (b) interaction, and (c) engagement and motivation. Evans (1995) also supported the value of the interactivity of a VR experience, claiming that it makes learning more attuned to human experience. Selwood, Mikropoulos, and Whitelock (2000) proposed that VR's effectiveness comes from its ability to activate the intellectual, social, and emotional processes of learners. SunriseVR (2007), a VR p r o d u c t i o n c o m p a n y, p r a i s e s t h e t e c h n i c a l characteristics of VR, claiming that it combines the power of a computer, the information in an encyclopedia, the imagery of a movie, and aspects of real life to create a powerful learning experience. Seth and Smith (2002) claimed that the effectiveness of VR comes from its ability to let learners experience a strong sense of presence in, and interaction with, a scene. They also attributed the success of VR to its ability to provide depth cues in stereo imagery that helps learners to understand 3D spatial relationships in a scene.
Perhaps for all these reasons and other theoretical concepts discussed below, published literature shows that VR is frequently effective as an instructional technology. Reviews of the published research show that VR has produced exciting learning results in a wide variety of different applications and support Watson's (2000) conclusion that "Most would consider that … [VR] systems provide strong potential … for the educational process" The VR medium would, in fact, supplant this mental process by letting the technology perform to this function for learners.
Dale's Cone of Experience:
This well known instructional design theory says that more concrete and realistic types of experiences and media facilitate learning, particularly when reality is complex and unfamiliar to learners (Dale, 1954 ). One of the major characteristics of VR is the accuracy and completeness of its presentation of the reality of a 3D environment and the spatial relationships of items within it. It could therefore be predicted that VR might help learners experience a 3D environment more realistically than a set of still images and result in better learning performance. Based on these theories, the OSU VR team has recently conducted a series of studies of the effects of desktop VR.
Communication theory and channel noise:
The research procedures and results of these studies are reported in the following sections.
Research Procedures for OSU VR Studies
The Table 1 summarizes the principal findings, data sources, and general statistical results of the five OSU VR studies.
Description and Findings of the OSU VR Studies
Methodological and statistical details are provided in-text for each study.
Study #1:Desktop VR versus Still Images in Presenting a
Non-Technical Scene:
The purpose of this study (Ausburn & Ausburn, 2006) 
